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H3o6pere H He oxhochxc* «• n„™ 

WHXCH K HOJiynpoBOflHHKOBOg TeXHO Jlfl ran 

ofciacxn coa^aHH. C0BpeMeHH.cc MaxepnaaoB „ ^ 
» WKTyp KpeMHHH-Ha-H3ojiaTone narvn - 

rmv™, (KHH) °POH3BOflClBa COBpeMeHHBTX CKHr 

flpJTHX H3flejIHft MHKpoaneKTpOHHKH. PCMeHHMX CEHC , 

CHOC06 H3rOTOBJieHHfl CXp^^ KpeMHHfi-Ha-H30JMT0De r 

374 564, MIBC: 5 H01L 21 /265. °™ Br ^ M 5 

L 2V265 >> mommdtcm b tom hxo « „ 

oc^ec^ H^a™ BO _ hxo b H.acxHny KpeMHHx 

soflopo^a, miacTHHy KDeMmm » 

no HMnjiaHXHpoBaHHOMy cjiojo njiacxHHw HW Mm . 
eoMSap^poBKofi H^acr^ ^anxa^ npoao^x hohhoh 

PO KOH HJiaCTHHM HOH3MH, C03fl3K)lHHMH B 06teMe IUiacXHHBI Bfl « 

hohob cjioh raaoHanojmeHHBDc Mmmonnn 
pasfle^ex hbjkbxoko ofinaci* co^am^ "HKponop, koxo PMH 

— -* ■*„ *o M _ ^ ^ Bm ojtt3ywr — —~ 

•WOO. HOHOB, 8IKoflHT m 

•ton. Pacco^ TepMireccKofl oopaoo™* coeaHaeHHux „ 

^ec^„, M — HPH KOTOpofi 

• 4JIoaa£ y» n P» 3xom nnacxHHv h nn „ mw , 

j:™™ — 

n P H HMnjiaHxannn ™„ chocoGhm «np 0 6 H xB» ee. 

****** xeMnepaxypy nnacxHHM no^ep^ B HHxeDBan on 
paccaoejme npoBOitax «™P*ane ox 20 *> 450°C, a 

apoBOflax npH xeMnepaxype swine 500°P 

500 °- ^aHxamno npoao^x nepes c*oh 



OKCHfla KpeMHHfl, BHpameHHUH TepMHHCCKH Ha EUiaCTHHe, KOTOpHH B H3rOTOBJieHHOH KHH 

crpyierype HBJweTCH 3axopoHCHHMM AHsneicipHKOM, a b KanecTBe noAJioaaca Hcnojn>3yiOT 
KpeMHHCByio imacTHHy. 

OnHcaHHBifi cnocoS oSjiaaaeT uejibiM pjmoM He^ocxaxKOB, npHBOAHmHx k chhbcchhio 
KanecTBa H3roTOBJifleMMx cTpyicryp KpeMHHH-Ha-H30JiflTope. 

Bo-nepBHx, HH3Koe KanecxBo 3axopoHeHHoro £H3JieKTpHKa b KHH CTpyicrypax, 
co3AaBaeMBix onncaHHUM cnoco6oM. A hmchho, b onncaHHOM cnocoSe HMUJiaHTamno hohob 
H* upoboaht nepe3 cjioh ffiHOKCHfla KpeMHHK, KOTopBifi b nocjiejjyiomeM HCnOJIb3yeTCH KaK 
cKpuTBifi AHaneKTpHK. reHepaijHH Ae^eicroB b npoijecce HMmiaHTamm, a TaioKe ocTaTOHHMH 

BOflOpOfl npHBOflST K CHH3KCHHK) H30JIHpyK)IE(HX CBOHCTB CJIOH SiC>2. B CBOK> OHepe,m», 

AaJibHeinnee npHMeHeHHe Si02 b KanecTBe H30JiHpyiomer6 #H3JieierpHKa npeflBHBjraeT bmcokhc 
Tpe6oBaHHH k ero npo6HBHMM hojihm, TOKaM yreHKH, 3HaneHHH kotopbix jraMHinpyiOTCK b 
^aHHOM cjiynae KOJiHHecraoM reHepnpoBaHHHx b npoijecce HMnjiairraijHH ^e^eicroB h 
ocTaTOHHoro BOAopo^a, fljin ycTpaHerowi KOToptix Tpe6yioTCH AononHHTejiBHtie 
BMCOKOTCMnepaiypHwe otechth npn 1 1 00° C b TeneHHe 2 nacoB. 

Bo-btopmx, Hcnoju>30BaHHe b yKa3aHHOM cnocoSe TepMHHecKoro oKCH.ua, Bhipamermoro 
hmchho Ha miacTHHe, b KanecxBe cKpuToro jmaaeicrpHKa hphboaht k TOMy, hto rpammeii 
pa3^eJia Meacay oTceneHHHM cjioeM KpeMHHH h 3axopoHeHHMM AHaneicipHKOM hbuhctch 
nepexoflHWH cjioh Si/repMHHecKHH okcha. BejmHHHa 3Toro nepexo^Horo cjioh momcct 
AocTHraTB HecKOJiBKHx HaHOMCTpoB, hto orpamraHBaeT npHMeHeHHe TaKHx KHH CTpyicryp npn 

C03AaHHH npH6opOB C IIOHHHCeHHOH pa3MepHOCTbK) (O^OaJieKipOHHUX H KBaHTOBO-pa3MepHMX 

npa6opoB) 5 b kotopmx k cosepmeHCTBy rpamni pa3flejia npe^HEJinioTCH bmcokhc Tpe6oBaHHH. 

B-Tpen>HX, Heo6xoAHMocxB Hcnojn>30BaHHH hohob H* 6ojiBmoH 3HeprHH 9 o6ycjiOBJieHHaa 
o6ecneneHHeM npo6eroB, flocTaroHHUx oth toto, hto6m npo6HTB BepxHHH cjioh flHOKCHfla 

KpeMHHH H OTCCHB CJIOH KpeMHHH, npHMBDCaiOmHfl K flH3JieKTpHKy, HpHBOflHT K yBCJIHHCHHK) 

pa36pocoB hohob no npo6eraM h, KaK cjieacxBHe, k yBenHHemno ao3H hohob jxjix AocraxceHHH 




Tpe6yeM0H KomjeHTpaijHH BOAopoaa, to ecn» - k yBejraHeHmo pzmnaiQioHHOH Harpy3KH Ha 
(J)opMHpyeMMe KHH crpyKTypM, a tqjokq k yBejnrqeHmo mepoxoBaTocra noBepxHOcra. 

B-HexBeprtix, HeoflHopoflHOCTt nepeHOca oTceKaeMoro cjioh KpeMHHH no njioma^H 
miacTHHti, o6ycjioBjieHHaa HananoM paccnoeHHH HMnnaHTupoBaHHOH miacxHHKt cpa3y bo 
MHorax Mecrax npn TeMnepaTypax o-racHra -500° C h Bume. 

B-iihtbix, HaKomieHHe Boabpofla b nycroTax Ha rparome cpanjHBaHHH, o6ycjioBJieHHWx 
nepBOHananBHHM cKonneHHeM ^)H3Hhcckh a#cop6HpoBaHHBix Bemecra mctkjsy noBepxHocraMH 
coeAHHHeMBix njiacniHM h noflJioaocn, a 3areM bhxoaom ero Hapyaey npn nocjieflyiomnx 
BwcoKOTeMnepaiypHBix TepMoo6pa6oTKax BOflopoflocoflep^amnx crpyKryp. 

Han6ojiee 6jih3khm no coBOKyiraocTH npH3HaKOB h Ha3HaneHHH> hbjihctch cnoco6 
H3roTOBJieHHH CTpyicrypBi KpeMHHH-Ha-H30JMTope (naTeHT PO N°2164719, MI1K: H 01 L 
21/324), 3amiK)HaioinHHCH b tom, hto b imacTHHy KpeMHHH ocymecTBJiniOT HMnjiaHTaijHio 
BOflopoaa, npoBOAHT xHMKraecKyio o6pa6oncy iuiacTHma KpeMHHH h ho/vkmkkh, ruiacTHHy 
KpeMHHH h noAJioHacy coeAHHmoT, cpamHBaioT h paccJiaaBaiOT no HMonaHTHpoBaHHOMy cjiok> 
njiacTHHLi. 3aTeM yaajiniOT npraioBepxHocTHBiH HapymeHHMH cjioh c nojiyneHHOH Ha 
no,zyio»CKe cipyKTypH KpeMHHH-Ha-H30JiHTOpe. Ilocjie paccjioeHHH no HMUnaHinpoBaHHOMy 
cjiok) njiacTHHM npoBOflflT oraoar npn 1 100° C b TeneHHe 0,5-5-1 naca. HMHJiairraijHK) BOflopoaa 
b nepByio njiacnray npOBOAHT nepe3 npeABapHTem>HO BBipan^eHHtra tohkhh (20 -5- 50 hm) cjioh 
Si0 2 , KOTopufi nocjie HMnjiaHTamm y6HpaiOT. IIpH HMnjiaHTaimH Hcnojn>3yK>T hohbi BOflopoaa 
H 2 + A030H (2,5-5-5) xlO 16 cm" 2 . B KanecTBe nofljioaacH HcnoJiB3yK>T iuiacraHy KpeMHHH, Ha 
KOTopofl nepefl xhmhhcckoh o6pa6oxKOH BiopanpiBaiOT TepMHnecKHH okcha KpeMHHH 
TOJimHHOH 0,2-^0,5 mkm. IIpHnoBepxHOCTHMH HapymeHHMH CJIOH CO CTpyKrypH KpeMHHH-Ha- 
H30JMTope, nojiyneHHofi Ha noflnoEoce b pe3yjiBTaTe paccjioeHHH no HMnJiaHTHpOBaHHOMy 
cjiok) rniacTHHw, yaajiniOT nojinpoBKOH hjih OKHCJieHHeM c nocjieflyioiUHM TpaBJieHHeM. 
CpanwBaHHe nnacTHHu h hoajioeckh npoBo#HT npn 150^250° C b TCHemie 1-5-2 nacoB. 
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PaccjioeHHe no HMnjiaHTHpOBaHHOMy cjiok) ruiacTHHM npoBOflHT npn 350^450° C b Tenemie 
0,5*2 nacoB. 

H3BecTHoe TexHHHecKoe pememie oGjia^aer Tairace h e#o CTancaMH, npuBOAJDUHMH k 
cHuaceHHio KanecTBa cipyKTyp KpeMHHH-Ha-H3oiurrope, KOToptie 3 aKJnoHaioTCH b cJieflyiomeM. 

Bo-nepBMx, b HaKomieHHH nycrroT Ha rpaHmje cpanpiBaHHH, KOTopoe o6ycjiOBJieHo 
nepBOHananBHtiM CKomieHHeM Bo^opoAa Ha nycroTax, o6pa30BaHHUx ocTaTOHHHMH 

IipHMeCHMH, $H3HHeCKH a#COp6HpOBaHHBIMH Ha nOBepXHOCTHX CpaiUHBaeMBIX IIJiaCTHHM H 

nofljioEaen, h nocjie^yiomHM bmxo^om ero Hapyacy npn BHCOKoreMneparypHMx 
TepMoo6pa6oTKax. 

Bo-BTOpHX, B npHMeHeHHH TepMHHeCKHX 06pa60T0K COeflHHeHHMX IUiaCTHHM h nofljiOECKH 

npn TeMneparypax Bume 350° C, conpoBo^aiomHXCH bmxo^om BOflopoaa H3 CBjraaHHoro 
coctohhhh h ^opMHpoBaHHeM BOflopoflocoflep^Kamnx ny3BipeH, pacnpe^ejieHHHK b 

HMUJiaHTHpOBaHHOM CJIOe KpeMHHeBOH nJiaCTHHM, HTO HpH paCCJIOeHHH HMTLJiaHTHpOBaHHOH 

njiacTHHH npHBOAHT k HeoOTopo^HOMy nepeHOcy OTceKaeMoro cjioh KpeMHHH no nJioma^H 
HJiacTHHM h ^opMHpoBaHHio mepoxoBaroH noBepxHocra, nojiynaeMOH cTpyioypBi KpeMHHH- 

Ha-H30JWTOpe. 

TexHHnecKHM pe3yjn>TaTOM H3o6peTeHM HBJiaeTCH yjiynmeHHe KanecrBa KHH 
CTpyicrypM. 

TexHHHecKHH pe3yjiBTaT aocraraeTCH TeM, b cnoco6e H3roTOBJieHHH cTpyicrypM KpeMHHH Ha 

H30JIHTOpe, 3aKJnOHaK)nXHMCA B TOM, HTO B HJiaCTHHy KpeMHHH OCymeCTBJIHIOT HMnjiaHTantHio 

BOAopoAa, npoBOflHT XHMHHecKyio o6pa6oxKy imacrHHU KpeMHHH h noAJioaocH, iuiacTHHy 
KpeMHHH h noflnoEocy coe«HHHK)T, cpanproaiOT h paccjiaHBaiOT no HMnjiaHTHpOBaHHOMy cjioio 
njiacTHHbi, npn 3tom nocjie xhmhhcckoh o6pa6o*ncH npoBOflHT cynncy, yaajieirae <J)H3HHecKH 
aflcop6HpoBaHHMx Ben^ecxB c noBepxHocra njiacxHHH h nofljioaocn, coe^HHeHHe iuiacrHHH h 
nojvKMKKH, hx cpanjHBaHHe h paccjioeHHe no HMnjiaHTHpOBaHHOMy cjioio njiacnmM b oflHy 
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craAmo, b HH3K0M BaKyyMe, npH xeMnepaxype, npH KOTopon BOflopoa, BHeapeHHMH BCJieflcxBHe 

HMIIJiaHTaHHH, OCTaeTCH B KpeMHHH B CBH33HHOM COCXOHHHH. 

B cnoco6e HMmiaHxaijmo Bo^opofla b njiacxHHy KpeMHHH npoBOflnx nepe3 npe#BapHTejn>Ho 

BMpameHHMH TOHKHH (5 -S- 50 HM) CJIOH SiC>2, KOTOpHH HOCJie HMTUiaHTaiXHH y6HpaioT. 

B cnoco6e npn HMmiaHxaijHH ncnoJiMyiox hohli BOflopoaa H2 + hjih H* #03oh (1,5*15) 
xlO 16 cm" 2 h SHepraeH 20*200 ksB. 

B cnoco6e nocjie paccnoeHHH no HMiuiaHTHpoBaHHOMy cjiok) njiacTHHu KpeMHHH npoBOflnx 
oxhcht npn TeMneparypel 100°C b xeneinie 0,5*1 naca. 

B cnoco6e npinioBepxHocxHMH HapymeHHtifl cjioh co cxpyicrypBi KpeMHHH-Ha-H30jinxope, 
nojiyneHHOH Ha nofljioaace b pe3yjitxaxe paccjioeHHH no HMnnaHXHpoBaHHOMy cjioio njiacxHHfei 
KpeMHHH, yflaxunoT nojinpoBKofi hjih OKHCJieHHeM c nocjieflyionxHM TpaBJieHHeM. 

B cnoco6e b KanecxBe noOToaoaa HcnojiB3yiox iuiacxmry KpeMHHH, Ha Koxopoft nepea 

XHMHHeCKOH o6pa6oXKOfi BBipaiipiBaiOT XepMHHeCKHH OKCHfl KpeMHHH TOJUIXHHOH 0,01 *3 MKM. 

B cnocoGe b KanecxBe uojojiotkkk HcnojiB3yK>T CTeKjiHHHyio njiacxHHy xojimHHofi nopn^Ka 

500 MKM. 

B cnoco6e b KanecxBe no^jio^KKH ncnojiKjyiox KBapijeByio njiacxHHy tojhi^hhoh nopn#Ka 
500 MKM. 

B cnocoSe cynncy, yflajieime <|) H3HtlecKI * aacop6HpoBaHHHx BenjecxB c noBepxHoera 
njiacxHHw h hoajio^ckh, coe^HHeHHe iuiacTHHw h nojuiOECKH, hx cpammaHHe h paccjioeHHe no 
HMnjiaHTHpOBaHHOMy cjioio miacTHHU npoBOAHT b HH3KOM BaKyyMe (10 1 * 10 4 Ila), npn 
TeMnepaType ox 80 ao 350° C, fljiHxejn>HOcxBio ox 0,1 flo 100 nacoB. 

CymHocTK H3o6peTeHHH noHCHHexcH HH)KecjieflyK>njHM oiracaHHeM h npiuiaraeMBiMH 
4>HrypaMH. 

Ha 4>hi\ 1 cxeMaraHHO npeflCTaBjiemj jspe ocHOBHue cxa#HH H3roxoBjieHHH KHM- 
CTpyicrypH 3aHBJiHeMHM choco6om: A - HMiuiaHxartHH hohob BOflopo^a b miacxHHy; B - cynnca, 
yAaneHHe 4>H3hhcckh aflcopSnpoBaHHUx BenjecxB c noBepxHocxn miacxHHH h noflJioaocH, 
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coeflHHeirae miacTHHu h noanoxacH, pacanoeime no HMnnamnpoBaHHOMy cjiok> miacTHHM c 
nojiyneHHeM tohkoh iuieHKH kpcmhhh b BaicyyMHofi KaMepe, iyje 1 - njiacnma KpeMHira, 2 - 
rjiy6HHa 3aneramifl HMnjiamupoBaHHoro Boaopoaa, 3 — iuiacTHHa KpeMHHH, o6pa3yK>maa 
noflnoEacy, 4 - TepMHHecKHH okcha KpeMHHa, 5 - OTceneHHMH cjioh KpeMmui. 

Ha 4>m\ 2 npe^cTaBJieHM 4>OTorpa$HH noBepxHOCTH crpyioyp KHH, xraroTOBJieHHtie npn 
axMOc^epHOM aasjienHH ( a ) h b ycnoBHax HH3Koro BaKyyMa (6). 

Ha $ht. 3 npeflCTaBjienbi nojiyneHHBie MeroflOM axoMHO-cHJioBOH MHKpo ckohhh 
H3o6pa»ceHHa mepoxoBaTocTen noBepxHOCTH CTpyicryp KHH, H3roTOBJieHHBix a) 
HMiuiaHTaixHeH hohob BOflopo^a c SHeprneH 100 ksB (cpe#HJifl BejiHHHHa mep oxob aTo cth 
noBepxHOCTH okojio 11,3 hm) h 6) HMnjiaHTaimefi hohob Boaopo#a hh3koh 3HepraH -20 ksB 
(cpeOTHH BejniHHHa HiepoxoBaTocra noBepxHocin okojio 6,7 ran). 

Ha (J>hi\ 4 npeacraBJieHa 4>oTorpa<|>HJi noBepxHocra KHH cTpyKTypw, H3roTOBjieHHofi 
npeAJiaraeMMM choco6om, c OTcyrcTBHeM MmcpoKynojiOB h MHKponojiocreH pa3MepoM 6ojiee 
0,25 MKM. 

On3HHecK0H ochoboh npefljiaraeMoro cnoco6a co3flaHHa CTpyicryp KHH nyreM 
HH3KOTeMnepaTypHoro cpamHBaHna iuiacraHH xpeMHua h ikwiohckh c o#HOBpeMeHHBiM 
nepcHocoM tohkoh htichkh KpeMHHH (cocTaBJimoiipiM 3JieMeHTOM CTpyicryp KHH) HBjixeTCH 
pa3JiHHHe noBepxHOCTHux 3HeprHH napu ra^o<f)HJibHwx noBepxHocrefi Si/Si0 2 h napu 
rHApo4)o6HHx noBepxHOCTefl Si/Si b pa3HBix TeMneparypHtix HHTcpBanax. B nacrHOCTH, npn 
TeMnepaiypax 20 -5- 500° C BejiHHHHa noBepxHocraoH 3Hepnm napu raapocJrajiBHux Si/Si0 2 
noBepxHOCTefi npeBBnnaeT BejiHHHHy noBepxHocraoH aHeprHH napBi Si/Si fhapo<|>o6hmx 
noBepxHocreH. B cjiynae hhcthx noBepxHocrefi 3TO npeBuraeHHe mohcct AOcraraTB oflHoro 
nopjmKa BejiHHHHM npn TeMnepaiypax 150-5- 300° C. Otmcthm, hto 3tot TeMnepaiypHMfi 
HHTepBaji HHace TeMnepaiyp, Hcnojn>3yeMHx Henocpe#cTBeHHO npn cpamHBaHHH h nepeHoce 
tohkoh miemcH c okhchhm cjioeM KpeMHua b H3BecTHOM cnocoSe H3roTOBJi eH hh cTpyKTypu 
KpeMHHfi-Ha-H30JMTope (naTeirr C1IIA *fe 5 374 564, NfllK: 5 H01L 21/265), BejiHHHHa 
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kotopmx cocTaBJiaerca 6ojiee 500°C h BLi6HpaeTCH hcxoah H3 AocTHHeemifl ycnoBHH 
ocBo6o3KfleHHH BOAopoaa H3 cBsaaHHoro coctohhhh c nepexoflOM ero b MHKponopM H 
yBejraHeHHH flaBJieHHfl b hhx, npHBoaamero b pe3yjn/raTe k paccjioeHmo o6jiyneHHOH 
nuacTHHBi no HMmiaHTHpoBaHHOMy cjioio. C tohkh 3peHiM npeAJiaraeMoro cnocofia, co3flaHne 
KHH cTpyicryp Mo^cer 6urb paccMOTpeHO Kan npoijecc coeffHHeHHa raApo<|raJibHHx 
noBepxHOcreH (cpammaHHe miacTHHW KpeMHHH h noAJioHoaa) h paaptma raflpo<|>o6Hux 
noBepxHOCTeft (BOflopoAmm nepeHOC tohkoh mieHKH) b yica3aHHOM TeMnepaiypHOM 
HHTepBane. Jlflx peajiH3amiH npe^iaraeMoro cnocoSa Heo6xoAHMO pemeHHe jsjsyx ochobhmx 
3aAan: 1) o6ecnennTB BHenmne (cpamHBaeMue) BticoKocoBepmeHHiae raflpo^HJibHBie 
noBepxHOcrra; 2) co3Aan> BHyrpeHHue rHflpo4»o6mae noBepxHOcra b coceAHHX aTOMHfcix 

EUIOCKOCTHX BHyrpH nJiaCTHHM KpCMHHX. . 

napaMexpaMH, onpeAejiHK>npiMH BCJiHHHHy noBepxHOcraoH 3HepraH b KaxcAOM cjiynae, 
HBJiHiOTCfl TeMnepaTypa h BBicoKoe cTpyioypHoe KanecTBO noBepxHOCTeft. IIoaTOMy oahhm H3 
raaBEMX Tpe6oB3HHH, hco6xoahmbix jxnn o6ecneneHHH 100% rHApo<J)HJiBHoro coeAHHemui 
miacTHHM h noflnoKKH, KBuneTCH npe^ejiBHO B03MoacHaH HHCTOTa noBepxHOCTefi cpamHBaeMMX 
njiacraHM h iioajkmkkh, oTcyrcTBHe $H3HHecKH aflcopSHpoBaHHBix npHMecefi Ha hcxoahmx 
noBepxHOCTflx. ^jih AoenraceHHa Tpe6yeMOH hhctotm npHMeHJiJiH CTaH^apTHyio b KpeMHueBofi 
TCXHOJiorHH RCA-OHncncy (Semiconductor Wafer Bonding. Science and Technology, Q.-Y. 
Tong, U. Goesele, John Wiley & Sons, Inc., New York, NY, 10158-0012, 1999, p. 52), to ecn> 
o6pa6oxKy b nepeKHCHO-aMMHaHHOM pacTBope, cHarae ecTecTBeHHoro oKHCJia b pa36aBjieHHofi 
njiaBHKOBofl KHCJiOTe h o6pa6oxKy b nepeKHCHo-KHCJioraoM pacrBOpe. Ilocjie KaacAOH 
onepai^HH bmiiojihhjih npoMHBKy b ymTpaHHCToii ACHOHH30BaHHOH bo Ae. CpaimiBaHHe 

IIJiaCTHHBI H nOflJIOXCKH npOBOflHJIH Me^CAy FHApO^HJIBHHMH nOBepXHOCTHMH, nojiyneHHHMH 

o6pa6oxKoft b nepeKHCHO-aMMHaHHWX pacTBopax pa3Horo cooTHOineirafl (RCA-1, RCA-2), 
KOToptie oSecneHHBajm KOHTaKTHMH yroji cMaHHBaHHfl h rjisi KpeMHHH, h ajm Si02, a TaiOKe 
Aim creioia h KBapija ot 0 ao 10° (Semiconductor Wafer Bonding. Science and Technology, Q.- 



Y. Tong, U. Goesele, ISn Wiley & Sons, Inc., New York, NY, 10158-0012, 1999, p. 62). 
Ilocjie rH#po(|>HJiH3aijHH, c ueJiBK) cynncH h yaajieHHH H36htohhmx <J)H3HHecKH 
aflcop6HpoBaHHMx BemecxB c noBepxHocTH, imacTHHy h nofljioaocy noMemaxra b i*empH<i>yry b 
HH3KOB3KyyMHyio KaMepy, HarpeBara b HH3KOM BaKyyMe pp TeMnepaTyp 80 + 350° C, h 3et6m 
coeAHEuuiH b napH. 

BHyrpeHHHe rH^po^o6Htie noBepxHOcra b coceflHHx etomhux njiocxocrax, napajuiejiBmix 
noBepxHocTH iuiacxHmj KpeMHM, Moryr 6bttb c^opMnpoBami b HMmiaH-rapoBaHHOM hohemh 
Boaopofla cjioe Si. OopMHpoBaHHe Taicnx noBepxHocTefi nponcxoflHT nyreM o6pa30BaHHH b 
HMUJiaHTHpoBaHHOM cjioe Si-H-H-Si cbjqch 3a chct 3axBaTa Bo^opo^a Ha pacTHHyrue h 
ocjia6jieHHue Si-Si cbjtch, nepneH^HKyjiapHiae noBepxHocra. JSjm Toro hto6bi o6ecneHHTb Ha 
rjiy6HHe cpeflHero npoeieraBHoro npo6era hohob Rp <J>opMHpoBaHHe jxsyx TBppo^oQHbix (100) 
iuiocKOCTeft co 100% noKptrraeM Si-H-H-Si cb«3hmh Heo6xo#HMO Hcnojn>30BaTB Rosy hohob 
H* (c 3HeprMMH 20 + 200 K3B) 3 x 10 17 cm" 2 h Bume. Qzmaico, yace npn ao3ax HMnjiaHTau.HH 

16 **2 

-1,5 x 10 cm" (fljia hohob c SHepraeH 20 ksB) HaHHHaioT o6pa30BBiBaTbCH MHKpoTpenpnna 
BHyipH HMimaHTHpOBaHHoro cjioji KpeMHHx. Hx npHcyrcTBHe TaioKe conpoBoagjaeTCH 
ocjiaSjieHHeM Si-Si CBH3efl b HMnjiaHXHpOBaHHOM KpeMHHH, npnneM otot npoijecc 
xapaKTepH3yeTCH 3HeprasMH cbh3h 6jih3KHMH k noBepxHocrHUM 3HeprHHM rHjspo<J>o6HMx Si- 
H-H-Si njiocKocTefi. IIoaTOMy peajiBHo rjul co3flaHHH rHApo<J>o6H£ix BHyipeHHHx iuiockoctch 
He Tpe6yeTca 100% noKptrran BHyrpeHHHX (100) iuiockoctch Si-H-H-Si cbjemimh. Hcxoah H3 
3Thx npe^cTaBjieHHH, Hcnojn>3yeMHe hsmh fl03H hohob BO£opo#a cocTaBJuuin ot 1,5x10 16 ao 
1,5x10 17 cm" 2 fljia hohob c sHepraen 20 -s- 200 K3B, cooTBercTBeHHo. 

Ea3HpyacB Ha H3JiOHceHHHX <J>**3HHecKHX npe^CTaBJieHHHx, aocraaceHHe TexHHHecKoro 
pe3ym>TaTa 6buio ocymectBJieHo peajni3aijHeH cjie^yiomnx cra#HH, ochobhmmh H3 KOTopwx 
hbjhhotcb flBe, npeflcraBneHHue Ha Oht. 1, npn oneflyiomHX ycnoBirax hx peajiH3ai|HH. 
1. Ha 3Tane nepBOH H3 ochobhmx crajajri* (Our. 1 A) npoBoajrr HMHJiaHTaipHO hohob 

BOflopofla c SHeprneH 20 200 ksB nepe3 tohkhh cjioh SiC>2 5*50 hm, kotopmh cjijokht ajw 
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3amHTM njiacTHHH ot 3arp«3HeHHH b npoijecce HMUnaHTauHH h b AanBHemneM ero 
ySnpaiOT. flo3a Boaopoaa, HeoSxojmMaa wsl otcjiochh* (cKammaHHa) tohkoh njiemcH 
KpeMHHfl npn nocjie^yiomax TepMoo6pa6oTKax, cocTaBjweT l,5xl0 16 + l,5xl0 17 cm" 2 nsw 
hohob c 3HepraeH 20 -s- 200 ksB, cooTBercTBeHHO. 

2. B KanecTBe nofljiOEocn HcnojiMyiOT TepMHHecKH OKHoneHHyio iuiacTHHy KpeMHH*. Okcha 

KpeMHHH, KOTOpMH HOCJie CpamHBaHHH HJiaCTHHM H uojuiotkkr 6yaeT HTpaTB pOJIb 

pa3AejMK>mero OKHCJia, BupamHBaiOT TepMHHecKH Ha njiacraHe KpeMHHfl, 66pa3yiomeH 
noflJiOEocy, h, cooTBercTBeHHO, He no^BepraiOT B03^eHCTBino pa^Harpan, coxpamiH ero 
BLicoKoe KanecxBo b KHH-crpyiciype. JIh6o #na H3roTOBJieHHH KHH crpyicrypBi 
HcnojiMyiOT b KanecxBe hoajkmkkh cTemumHyio iuiacxHHy, jm6o iuiacTHHy cmrreTHHecKoro 
KBapn;a. 

3. IIpoBcwrr xHMHHecicyio o6pa6oTKy miacraHBi KpeMHHH h noajioaacH, BKjnonaiomyio 

OHHCTKy nJiaCTHHH H nOflJIOECKH, OTMHBKy HX CTpyeft BOflH HJIH yjIBTpa3ByKOBMM 
B03^eHCTBHeM fleHOHH30BaHHOH BOflH, rHflpO<|>HJIH3aijmO HJiaCTHHBI H nO/JJIOHOCH c 

nocjieayionjeH otmwbkoh hx cipyefi bo«m hjih yjn>Tpa3ByKOBWM B03fleHCTBHeM 

AeHOHH30BaHHOH BOffhl. OHHCTKy H rH^pO(J)HJIH3aiZHK) nOBepXHOCTeft HMDJiaHTHpOBaHHOH 

miacTHHM h HeHMiLJiaHTHpoBaHHoii no#JioxcKH npoBOAHT o6pa6oTKOH b nepeKHCHO- 
aMMHaHHHx h nepeKHCHo-KHCJiOTHHx pacxBopax pa3Horo cooTHoraeHHH NHUOHrHbOrHfeO 
= 1:1:5*1 :2:7 h HC1:H 2 0 2 :H 2 0 = 1 :1 :fe-l :2:8 (RCA-1h RCA-2, cootbctctbchho). 

4. Ha 3Tane BTopofi H3 ochobhmx CTaflHH (Oar. IB) npoBOjjjrr yaajieirae H36litohhoh boau, 
cynncy nosepxHOCTH njiacmHbi h iio^jiokkh, yzjaneHHe <J)H3HHecKH a^copGnpoBaHHtix 
BemecTB c noBepxHocTH njiacraHw h nojyioHCKH nepea coeflHHeHHeM, coe#HHeHHe, 
cpamHBaHHe h paccjioeirae no HMnjiaHTHpOBaHHOMy cjiojeo miacTHHM npn TeMnepaiypax 80 

* 350° C AJEHTeJIBHOCTBIO OT 100 #0 0,1 HacOB, COOTBCTCTBeHHO, B OAHOH KaMepe C HH3KHM 

BaKyyMOM (10 1 -5-10 4 Ila). 
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5. 3aBepmaiomHH otkht KHH CTpyiciypBi npn 1100 ± 50° C, Heo6xo#HMLiH b HeKOTopMx 
cjiynanx ajih yBejraneHHH chjebi cpanpiBaHHH Meac#y iuiacTHHOH KpeMHHH h uojjjiotkko^ ro 
BejraHHH, paBHUx 3HeprnH pa3puBa oSteMHoro KpeMHHH, a Taicace ajih yflaneHHH H3 
oTceneHHoro cjioh KpeMHHH ocTaTOHHtix pa^Hai^HOHHMx Ae$ eKTOB u BOAopo^a, npoBojjHT b 
TeneHHe 0,5-s-l naca. 

6. y^ajieHHe Bepxnero napyineHHoro cjioh oTceneHHOH iuieHKH KpeMHHH npoH3BOflHT jih6o 
nojmpoBKOH, jm6o okhcjichh eM c nocjie,nyK)nxHM CTpaBjiHBaHHeM. 

TaKHM o6pa30M, ocHOBHoe oTjmHHe npe/yiaraeMoro cnoco6a H3roTOBJieHHH CTpyKTypw 
KHH nyreM BO#opoOTo-HB^ajHpoBaHHoro nepeHoca 3aKjnoHaeTCH b tom, hto cynnca, 
y^aneHHe (J)H3HHecKH a#cop6HpoBaHHLix BemecTB c noBepxHOCTH njiacTHHti h noflJioaacH., 
coe^HHeHHe njiacraHU h nofljioaocH h paccnoeHHe no HMnjiaHTHpoBaHHOMy cjioio miacTHHBi 
npoBOflHT npn TeMnepaiype, npH kotopoh BOflopoa, BHeflpeHHMH BCJie/jcrBHe HMiiJiaHTaijHH, 
ocTaexcH b KpeMHHH b CBH3aHHOM coctohhhh, b hh3kom BaKyyMe, a HMeHHo: 10 1 * 10 4 na npn 
TeMnepaiype ot 80 ao 350° C tfjnrrejn>H0CTBK> ot 100 ao 0,1 nacoB, cooraercTBeHHo, b OOTy 
crraamo (Oht. IB). CipyKTypBi KHH, H3roTOBJieHHBie b ycJiOBHHx HH3Koro BaicyyMa o6jia#aioT 
6ojiee bmcokhm KanecxBOM, BHpaacaionjHMCH b oTcyrcTBHH MHKpoKynojios h MmcponoJiocTefi, 
hto aeMOHCTpnpyeT Oht. 2. YBejiHHeHHe 3HeprHH cbh3h iuiacTHHti h nofljioaaoa b BaKyyMe 
no3BOJiHeT yMeHbinHTb 3Heprmo HMnjiairraijHH h TOJimHHy nepeHocHMoro cjioh, hto TaioKe 
o6ecneHHBaeT yMeHBrneime mepoxoBaTOCTH noBepxHOCTH nnacTHHbi co CTpyioypoH KHH 
(Oht. 3) h Taicace coBOKyimocrH pa^HaijHOHHo-TepMHHecKHx B03#eficTBHH Ha CTpyicrypy, 
HcnojiL3yeMyio b npouecce H3roTOBJieHHH KHH. 

npHMep 1 
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1. B njiacniHy KpeMHra npoBOAHT HMiuiaHTanHio hohob H% c 3Hepraefi 140 ksB h ao3ofi 

16-2 

2,5x10 cm" nepe3 tohkhh 3amHTHwfi SiCh tojiujhhoh 50 hm, KOTopwfi nocjie 
HMimaHTarpaH yzjajunoT. 

2. B KanecTBe noAJioECKH Hcnojn>3yiOT nnacraHy KpeMHHH, Ha KOTopoft BHpamnBaiOT 

TepMHHeCKHH OKHC&JI RO TOJUUHHBI Si02 280 HM. 

3. IlpoBOAHT XHMHHCCKyio o6pa6oTKy njiacraHH KpeMHBLfl h noflJiOiKKH, BicnoHaiomyio 
OHHCTKy njiaciHHBi h noOTO^acH b pacTBope RCA, nwpo^)HJiH3aimio hx noBepxHocrreH b 
nepeKHCHo-aMMHaHHOM pacTBope, otmubky njiacraHU h hoajioxckh CTpyefi hjih 

yjIBTpa3ByKOBHM B03^eHCTBHeM fleHOHH30BaHHOH BOflH HOCJie OHHCTKH H ITIApO<j)HJIH3aiJHH. 

4. IXraacTHHy KpeMHHH, noOTeprmyiocfl HMiuiaHTaijHH, h noAJioaocy, b KanecTBe KOTopoft 
HcnonB3yK)T OKHCjieHHyio njiacTHHy KpeMHHH, noMemaiar b BaicyyMHyio KaMepy c 
AaBJieHHeM 10 2 na, HarpeBaiOT ao TeMnepaiypu 300°C, cymaT h yztamooT . <|)H3HHecKH 
a^cop6HpoBaHHue BenjecrBa c noBepxHocrn iuiacmHti h iio,zijioeckh b TeneHHe 0,1 naca, 
3aTeM Harpertie ro 300 9 C njiacniHy h noAJioEacy coe^HHjnoT, cpanjHBaioT h paccjiaHBaior 
no HMnjiaHTHpOBaHHOMy cjioio nuacTHHti b Tex ace ycjiOBirax b Tenemie 40 nacoB, b 
pe3yjiBTaTe nero npoHcxoflHT hx caMonpoH3BOJibHoe pa3*e,miHeHHe b BaxyyMHOH KaMepe c 
4>opMHpoBaHHeM cipyKiypBi 0,6 mkm Si / 0,28 mkm Si0 2 / Si. Ha 4>Hiype 4 npe^cxaBJieHa 
4>oTorpa<J>ra noBepxHocra c^opMnpoBaHHOH KHH-cTpyKTypti, KOTopaa fleMOHCipHpyer 
nojiHoe OTcyrcTBHe MmcpoicynojioB h MHKponojiocTeft pa3MepoM no KpaHHefl Mepe 6ojiBine 
0,25 MKM. 

5. y^arunoT sepxHHH HapymeHHMfi cjioh OTceneHHoii iuichkh KpeMHHJi xhmhko- 
MexaHHHecKofi nojmpoBKofi njiacxHHbi co CTpyicrypoH KHH. 

ITpiiMep 2 
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1. B njiacTHHy KpeMHHH npoBOflHT HMimaHTaijmo hohob H\ c 3HeprneH 40 ksB 33 ao3oh 
1.5xl0 16 cm" 2 nepe3 tohkhh 3anprrHBifi Si0 2 tojidjhhoh 5 hm, kotopbih nocne uMiuiaHTaijHH 
yaajMiOT. 

2. B KanecTBe noanoacKH HcnojiKjyiOT njiacTHHy KpeMHHH, Ha KOTopofi BMpamHBaioT 

TepMHHeCKHH OKHCeJI flO TOJIUJHHM Si02 280 HM. 

3. npOBOAHT XHMHHeCKyK) o6pa6oTKy IIJiaCTHHBI KpeMHHH H nOOTOHCKH, BKJnoHaiomyio 

oHHcncy iuiacTHHti KpeMHHH h nqfljioacKH b pacTBope RCA h rH«po$HJiH3aixHHio hx 
noBepxHOCTeft b nepeKHCHO-aMMHaHHOM pacTBope, otmubky njiacTHHW h hootoeoch CTpyefi 

HJIH yjIbTpa3ByKOBBIM B03fleHCTBHeM #eH0HH30BaHH0H . BOflM nocjie OHHCTKH H 

rn^po$HJiH3aiXHH. 

4. ELnacTHHy KpeMHHH, no;*BeprmyiocH HMiuiaHTaipra, h nofljioaoey, b KanecxBe KOTopofi 
Hcnojn>3yiOT OKHCJieHHyio njiacnmy KpeMHHH, noMemaioT b BaicyyMHyK) KaMepy c 
^aBJieHHeM 10 1 Ila, HarpeBaioT flo TeMnepaTypu 2Q0°C, cyraaT h y^ajunoT <J>H3HHecKH 
a^cop6npOBaHHHe BemecrBa c noBepxHOCTH ruiacxHHH h noflJioaacH b TeneHHe 0,1 naca, 
3aTeM Harpexue flo 200° C iuiacTHHy h noAJiOHacy coe;*HHHK>T, cpamHBaiOT b Tex ace 
ycjiOBHflX b TeneHHe 0,15 naca, 3aTeM TeMuepaiypy yBejniHHBaiOT jxo 300° C h 
paccjiaHBaioT no HMmiaHTHpoBaHHOMy cjioio njiacinHM b toh ace BaKyyMHOH KaMepe npn 
300° C b Tenemie 40 nacoB, b pe3yjn>TaTe Hero nponcxoflHT hx caMonpoH3BOjn>Hoe 
pa3teOTHeHHe b BaicyyMHOH KaMepe c o6pa30BaimeM CTpyKTypu 0,2 mkm Si / 0,28 mkm SiC>2 
/ Si, Ha noBepxHOCTH KOTopofi TaiOKe nonHOCTbio oTcyrcTByioT MHKpOKynojia h 
MHKponojiocTH pa3MepoM SoJifcine 0,25 mkm. 

5. YflajiaiOT BepxHHfi HapyiiieHHUH cjioh oTceneHHOH njiemcn KpeMHHH OKHCJieHHeM 
CTpyiaypfci h nocneayioujHM xhmhhcckhm TpaBJieHHeM OKCH#a b boahom pacTBope 

HJiaBHKOBOH KHCJIOTBI. 
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IIpHMep 3 

1. B nnacTHHy KpeMHHH npoBcwrr HMmiaHTan^io hohob c SHeprnen 140 ksB h ao30h 

5xl0 16 CM" 2 Hepe3 TOHKHH 3anjHTHBIH SiC>2 TOJnUHHOH 50 HM, KOTOpHH nOCJie HMHJiaHTaiJHH 

yaajiaiOT. 

2. B KanecTBe noAJiOEaaa Hcnom>3yK>T iuiacniHy KpeMHHH, Ha kotopoh BiopamHBaiOT 

TepMHHeCKHH OKHCeJI flO TOnmHHM Si02 280 HM. 

3. IIpoBCwrr XHMHHecKyK) o6pa6oTKy njiacraHM KpeMHHH h hcwiohoch, BKjnonaiomyio 
OHHcncy ruiacTHHM KpeMHHH h noflnoacKH b pacTBope RCA h raflpo<j)HJiH3aijHio hx 
noBepxHocTefi b nepeKHCHO-aMMHaHHOM pacTBope, oxMMBicy nuacTHHti h ncwioaacH cipyeH 
hjih yjiBTpa3ByKOBMM B03AeficTBHeM fleHOHH30BaHHofi bo#bi nocjie OHHCTKH H 
rn^po4>HJiH3aixHH. 

4. EbiacrHHy KpeMHHH, noflBepniiyiocH mvmjiaHTaijHH, h noanoKKy, b KanecTBe Koropon 
HcnojiK3yK>T oKHCjieHHyio iuiacTHHy KpeMHHH noMemaKDT b BaicyyMHyio KaMepy c 
AaBJieHHeM 10 2 Ila, HarpeBaioT j\o TeMnepaTypu 150°C, cymaT h yaanniOT $H3HnecKH 
a^cop6HpoBaHHiie BemecrBa c nosepxHOCTH njiacnraw h nofljioaoaa b TeneHHe 0,2 naca, 
3aTeM TeMneparypy yBemjHHBaiOT ao 300° C, HarpeTtie b BaKyyMe ao 300° C ruiacxHHy h 
noAJioaocy coeflHHfliOT, cpanjHBaioT, BtmepKHBan b Tex ace ycjiOBHHX b TeneHHe 10 nacoB, 
nocjie nero coeflHHeHHtie njiacraHy h noflnoHacy yaamnoT H3 BaicyyMHOH KaMepM h 
MexaHHnecKH paccjiaHBaiOT Ha B03flyxe npn KOMHaraoH TeMneparype. 

5. IlpoBOAflT othcht nojiyneHHOH KHM cxpyiCTypM npn 1100° C b TeneHHe 0,5 naca. 
nojiyneHHaH b pe3yjn>TaTe KHM cipyKTypa /jeMOHCTpHpOBana nojiHtra nepeHOC iuiemeH c 
njiaciHHM Ha nofljioacicy. 

6. YAanunoT BepxHHH HapyineHHBifi cjiofl oTceneHHOH iuichkh KpeMHHH OKHCjieHHeM 
cTpyicrypbi h nocjie^yionpiM TpaBJieHHeM OKCHfla b bo«hom pacTBope nuaBHKOBOH khcjiotbi. 
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IIpHMep 4 



1. B miacTHHy KpeMHHJi npoBOAHT HMnjiaHTamno hohob c SHepraeH 20 iraB h ao30h 

16-2 • 

4x10 cm" nepe3 tohkhh 3anxHTHBiH Si02 toiqahhoh 5 hm, KOToptm nocne HMimaHTanHH 
yAarunoT. 

2. B KanecTBe iioajiohckh Hcnom>3yK)T miacTHHy KpeMHH5i, Ha KOTopofi BbipamHsaioT 

TepMHHeCKHH OKHCejI AO TOJimHHM Si02 10 HM. 

3. ripoBOAHT XHMHnecKyio o6pa6oTKy iuiacraHBi h hoajioxckh, aaKJnonaiomyiocH b oHHcnce 
njiacTHHBi KpeMHaa h hoajio^ckh b pacrBOpe RCA h ra#po(|>HJimaipjH hx noBepxHOCxeH b 
nepeKHCHo-aMMHaHHOM pacxBope, otmmbkc njiacniHBi h iioajioxgkh CTpyeS hjih 

yjIBTpa3ByK0BHM B03AeHCTBHeM AeHOHH30BaHHOH BO AM HOCJie OHHCTKH H rHAP0$HJIH3aUHH. 

4. ILiacrHHy KpeMHHH, noABeprmyiocji HMnjiaHTaijun, h noAJioaocy, b KanecTBe KOTopoft 
Hcnom>3yK>T oKHCJieHHyio ruiacTHHy KpeMHra, noMemaioT b BaicyyMHyio KaMepy c 
AaBJieHHeM 10 2 Ila, HarpeBaioT ao TeMnepaTyp&i 300°C cymaT h yAajwiOT $H3HHecKH 
aAcop6HpoBaHHue BemecTBa c noBepxHocra iuiacxHH h doajiomckh b Teneirae 0,1 naca, 
3aTeM HarpeTBie ao 300° C miacraHy h noAnoaacy coeAHianoT, cpamnBaioT h paccnanBaiOT 
no HMiuraHTHpoBaHHOMy cjioio njiacraHM b Tex tkg ycjiOBnax b TeneHHe 40 nacoB, b 
pe3yjn>TaTe Hero nponcxoAHT hx caMonpoH3BOjn>Hoe pa3teAHHeHHe b BaxyyMHoii KaMepe c 
o6pa30BaHHeM cTpyKTyput 0,2 mkm Si / 0,01 mkm Si0 2 / Si, Ha noBepxHocra KOTopoft Taicsce 
noifHOCTLK) oTcyrcTByiOT MHKpOKynojia h MHKponojiocTH pa3MepoM 6ojn>me 0,25 mkm. 

5. YAajiHiOT BepxHHfl HapymeHHHH cjioh OTceneHHOH njieHKH KpeMHira xhmhko- 
MexaHHHecKoii nojrapoBKofi iuiacTHHBi co CTpyiaypoH KHH. 

IIpHMep 5 
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1. B miacTHHy kpeMHH* npoBOAHT HMnjiaHTaipno hohob c aHepraefi 200 ksB h A03ofi 
1 ,5x 1 0 17 cm" 2 nepe3 tohkhh 3amHTHtm Si02 tojiiuhhoh 50 hm, kotopbih nocjie 
HMnnaHTanHH yjxasisaarr. 

2. B KaqecTBe noAnoxooi Hcnojn>3yioT njiacraHyK kpcmhhh, Ha KOTopon BupanmBaiOT 

TepMHHeCKHH OKHCeJI AO TOJimHHH Si02 410 HM. 

3. IIpoBOflHT xHMHHecKjno o6pa6oxKy iuiacraHM h noAnoaocH, BKjnoHaiomyio OHHcncy 
iuiacTHHW KpeMHafl h hoajkmkkh b pacTBope RCA h rHApo<J>HJiH3aiflaio hx noBepxHOCTefi b 
nepeKHCHo-aMMHaHHOM pacTBope, otmubky miacTHHtt h noAJioaocH crpyen ra 

yjIBTpa3ByKOBMM B03^eHCTBHeM ^eH0HH30BaHH0H[ BO^BI HOCJie OHHCTKH H rimpO$HJIH3ai^HH. 

4. ILiacTHHy KpeMHM, noABeprmyiocfl HMnnaHTaimH, h no^oaacy, b KanecTBe KOTopoft 
Hcnojn>3yiOT oKHCJieirayio ruiacTHHy KpeMHHH, noMemaioT b BaKyyMHyio KaMepy c 
^asjieHHeM 10 4 Ila, HarpeBaiOT ao TeMnepaiypBi 350°C cymar h yAaJimoT 4>H3HHecKH 
a^cop6HpoBaHHBie BemecTBa c noBepxHocra nJiacraHU h ikotioeckh b TeneHHe 0,1 naca, 
3axeM HarpeTLie ao 350° C miacTHHy h noAnoEacy cocahhjiiot, cpanjHBaioT h paccjiaHBaiOT 
no HMiuiaH-rapoBaHHOMy cjiok> iuiacTHHM b Tex 3Ke ycJiOBHHx b TeneHHe 0,5 naca, b 
pesyji&TaTe nero upohcxoaht hx caMonpoH3BOJibHoe pasteAHHeHHe b BaKyyMHOH KaMepe c 
o6pa30BaHHeM CTpyicrypM 1,8 mkm Si / 0,41 mkm Si0 2 / Si, Ha noBepxHocra Koropofi xaioKe 
nojraocrbio OTcyrcTByiOT MHKpojcynoJia h MHKponojiocTH pa3MepoM 6oju>me 0,25 mkm. 

5. Ynajuaerr BepxHHH HapymeHHufi cjioh oTceneHHOH hjichkh KpeMHHH okhcjichhcm 
CTpyicrypM h nocjieflyiomHM TpaBJiemieM oKCHAa b boahom pacTBope iuiaBHKOBofi khcjiotm. 

IIpHMep 6 

1. B njiacxHHy KpeMHHH npoBOAHT HMHJiaHTai^HK) hohob H£ c 3HepraeH 140 ksB h A03oii 
6xl0 16 cm" 2 nepe3 tohkhh 3amHTHHH Si0 2 tojhuhhoh 50 hm, KOTopufi nocne HMmiaHTaimH 
yAajiHioT. 
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2. B KanecTBe nofljioEaaa Hcnojn>3yK>T miacxHHy KpeMHHH, Ha KOTOpofi BHpamHBaiOT 

TepMHHeCKHH OKHCCJI RO TOJUH,HHT>T Si02 280 HM. 

3. IlpoBOAHT xHMHHecKyio o6pa6oxKy njiacraHBi h no#noEacH, BKjnonaiomyio oHHcncy 

IIJiaCTHHBI KpeMHHH H HOflJIOEOCH B paCTBOpe RCA H rH^O<j)HJIH3aiJHK> HX IIOBepXHOCTCH B 

nepeKHCHo-aMMHaHHOM pacraope, oTMHBKy njiacTHHBi h howkmkkh crpyefi mm 

yjILTpa3ByKOBHM B03fleHCTBHeM AeHOHB30BaHHOH BOflM HOCJie OHHCTKH H TVmpO $ HJIH3 aHHH . 

4. ELnacTHHy KpeMHHH, noABepnnyiocH HMiuiaHTarpiH, h no#no:KKy, b KanecxBe KOTopofl 
Hcnojn>3yK>T oKHCJieHHyio miacTHHy KpeMHHH, noMemaioT b BaKyyMHyio KaMepy c 
flaBJieHHeM 10* Ila, HarpeBaioT no TeMnepaTypti 80°C cymaT h yaaJiHiOT $h3hhcckh 
a^cop6HpoBaHHLie BemecTBa c noBepxHocra miacTHHw h noflJKMKKH b Teneime 1 naca, 
3aTeM Harpertie jsp 300° C ruiacTHHy h ncwioaacy cocahhhiot, cpamnBaiOT h paccjiaHBaiOT 
no HMiuiaHTHpoBaHHOMy cjiok) njiacraHBi b Tex ace ycjiOBHHX b TeneHHe 25 nacoB, B 
pe3yjibTaTe nero npoHCXOOTrr hx caMonpoH3BOHBHoe pa3i>eflHHeHHe b BaxyyMHofi KaMepe c 
o6pa30BaHHeM cTpyKiypw 0,6 mkm Si / 0,28 mkm Si02 / Si, Ha noBepxHocra KOTopoii TaioKe 
nojiHOCTtio OTcyrcTByiOT MHKpOKynojia h MHKponojiocxH pa3MepoM 6pxcbxae 0,25 mkm. 

5. y^ajiHioT BepxHHH HapyineHHWH cjioh oTceneHHOH xuieHKH KpeMHHH xhmhko- 
MexaHHHecKOH nojrapoBKOH njiacTHHM co cTpyicrypoH KHH. 

IIpHMep 7 

1. B HJiaCTHHy KpeMHHH npOBOAHT HMnJiaHTamHO HOHOB ft C 3HepnieH 20 K3B H fl030H 

4xl0 16 cm" 2 nepe3 tohkhh 3amHTHtiH Si02 TOjmpmoH 5 hm, kotopmh nocjie HMiuiaHTamra 
yflajraiOT. 

2. B KanecTBe noAJioaacH Hcnojn>3yK)T miacTHHy KpeMHHH, Ha Koxopon BHpamHBaiOT 

TepMHHeCKHH OKHCCJI RO TOJimHHBI SiC>2 3 MKM. 
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3. IIpoBOflHT xHMHHecKyio o6pa6oTKy njiacraHM h hoajioeckh, BKJUonaiomyK) oHHcncy 
njiacnmBi KpeMHHH h iioajioeckh b pacTBope RCA h raApo$HjiH3aitmo hx noBepxHOCTefl b 
nepeKHCHo-aMMHaHHOM pacTBope, otmbtoky iircacTHHLi h ikwicmkkh CTpyen" hjih 
yjn>Tpa3ByKOBMM B03fleflcTBHeM A6HOHH30BaHHOH boabi nocne ohhctkh h rH£po<|>iura3aijHH. 

4. IlnacTHHy KpeMmra, noABeprrayiora HMmiaHTaumi, h noAJioEoey, b KanecTBe kotopoh 
Hcnojn>3yioT oKHCJieHHyio njiacniHy KpeMHEta, noMemaior b BaKyyMHyio KaMepy c 
AaBJieHHeM 10 2 Ila, HarpeBaiOT ao TeMnepaiypu 350°C, cymaT h y^ajunoT $H3HnecKH 
£mcop6HpoBaHHtie BemecTBa c noBepxHocra miacrnHBi h noAncwKKH b -reneHHe 0,1 naca, 
3aTeM HarpeTBie ao 350° C iuiacrmiy h noAnoaocy coeAHHHioT, cpamHBaKxr h paccjianBaioT 
no HMmiaHTHpoBaHHOMy cjioio njiacTHHM b Tex »ce ycjiOBnax b TeneHHe 10 nacoB, b 
pe3yjn>Taxe nero nponcxoAHT hx caMonpoH3BOJH>Hoe pa3?>eAHHeHHe b BaKyyMHoft KaMepe c 
o6pa30BaHHeM CTpyierypH 0,2 mkm Si / 3 mkm Si0 2 / Si, Ha noBepxHocra KOTopofi TaioKe 
nojraocTBio oTcyrcTByioT MincpoKynojia h MHKponojiocxH pa3MepoM 6ojiBme 0,25 mkm. 

5. YAaJimoT BepxHHH HapymeHHBifi cjioh oTceneHHOH iraemcH KpeMHHa xhmhko- 
MexaHHHecxoH nojrapoBKOH ruiacraHBi co crpyicrypoH KHH. 

npnMep 8 

1. B miacTHHy KpeMHHH npoBOflaT HMnjiaHTamno hohob H% c SHeprnefl 140 ksB h ao30h 
3,5x1 0 16 cm" 2 nep€3 tohkhh 3amHTHHH Si02 tojiiuhhoh 50 hm, KOTopwfi nocjie 
HMiuiaHTaimH yAarunoT. 

2. B KanecTBe noflJioaaai Hcnojn>3yK)T cTCKJiaHHyio miacTHHy (Mapica JHC-5), KOTopyio 
no^BepraiOT xHMHKO-MexaHHHecKofi nojinpOBKe ao TOjimnHM 500 mkm, 

3. IlpoBOAflT XHMHHecKyio o6pa6oTKy njiacTHHM h nofljioaaaa, BKinonaiomyK) OHHcncy 
iuiacTHHbi KpeMHHH h noAJioaocH b pacTBope RCA h rHApo$miH3aixHK) HX HOBepXHOCTeft B 
nepeKHCHO-aMMHaHHOM pacTBope, OTMHBKy njiacTHHM h nofljioECKH crpyefi HJIH 

yjH>Tpa3ByKOBWM B03AeHCTBHeM AeHOHH30BaHHOH BOAM IlOCJie OHHCTKH H ITIAPO<|>HJIH3aiUiH. 
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4. ILiacTHHy KpeMHHH, noaBepnnyiocji HMUjiaHTarpm, h noAnoEoey, b KanecxBe KOTOpoS 



HarpeBaiar ao TeMnepaTypw 300°C, cymaT h yjsjamaor ^bqhhcckh aAcopSnpoBaHHue 
BemecTBa c noBepxHOCTH iuiacTHHBi h hoajiohckh b TeneHHe b TeneHHe 0,1 naca, 3areM 
HarperBie jxo 300° C nnacTHHy h noAJioaacy cocahhhiot, cpamroaiOT h paccjiaaBaiOT no 
HMnnaHTHpoBaHH OMy cjiok) miacTHHH b Tex »ce yanoBHHx b TeneHHe 30 nacoB, b pe3yjn>TaTe 
nero npOHcxoflHT hx caMonpoH3BOJH>Hoe pa3teAHHeHHe b BaicyyMHOH KaMepe c 
4>opMHpoBaHHeM CTpyKTypM 0,6 mkm Si / 500 mkm creKJio. 
5. YAajiHKyr BepxHHH HapymeHHLifi cnofi OTceneHHofi njiemai KpeMHHH xhmhko- 
MexamiHecKOH nonnpoBKOH njiacTHHM co CTpyicrypoH KHH. 



1. B njiacnmy KpeMHHH npoBOAHT HMnjiaHTamno hohob H% c SHeprneH 140 ksB h A030H 
3,5xl0 16 cm" 2 nepe3 tohkhh 3amHTHMH Si02 TOJimHHOH 50 hm, kotopmh nocjie 
HMmiaHTai^HH y^ajMioT. 

2. B KanecTBe iioaiioeckh Hcnojn>3yK>T cTeKJixHHyio • njiacraHy (MapKH JIK-5), KOTopyio 
noflBepraiOT XHMHKO-MexaHEraecKOH nojiHpOBKe ro tojhahhm 500 mkm. 

3. IIpoBOAHT xHMHHecKyio o6pa6oTKy nnacTHHBi h hoahoeckh, BKJnonaiomyio oHHCuey 
nnacTHHU KpeMHHH h noAJioaaaa b pacTBope RCA h rn;jpo4>HJiH3aijHK> hx noBepxHocTefi b 
nepeKHCHO-aMMHaHHOM pacxBope, oxMbiBKy nJiacraHM h hoajicmkkh cTpyeft hjih 

yjBbTpa3ByKOBHM B03AeHCTBHeM AeHOHH30BaHHOH BORhl HOCJie OHHCTKH H rH^O<i>HJIH3aUHH. 

4. ELnacTHHy KpeMHHH, noABeprmyiocH HMnjiaHTaijHH, h noAHOEocy, b KanecxBe KOTopoft 

3 i 

Hcnojn>3yK>T cxeKJiHHHyio nJiacxHHy, noMemaior b BaKyyMHyio KaMepy c AaBJieHHeM 10 ITa, 
HarpeBaioT ao TeMnepaTypti 350°C, cyraaT h y^auniOT fymmecKS* aAcopfJnpoBaHHBie 
BemecTBa c noBepxHOCTH iuiacraHBi h hoajioeoch b TeneHHe 0,1 naca, 3aTeM HarpeTbie ao 




IIpHMep 9 
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350° C njiacxHHy h nojjnoEoey cocohhjuot c npHJioHcemieM aneiopHHecKoro nojix 
(oTpimaTCJiBHWH sjieicipoa Ha creKJMHHOH iuiacTHHe), cpanmBaicnr h paccjiaHBaicrr no 
HMnnaHTHpoBaHHOMy cjiok) njiacTHHM b Tex ace ycjioBHHx b TeneHHe 10 nacoB, b pe3yjiBTaTe 
nero npoHcxoOTT hx caMonpoH3BOjn>Hoe pa3teflHHeHne b BaxyyMHOH KaMepe c 
4>opMHpOBaHneM cTpyKTypu 0,6 mkm Si / 500 mkm ctckjio. 
5. y^ajiHKxr BepxHHH HapymeHHuria cjioh OTceneHHOH nneHKH KpeMHHK xhmhko- 
MexaHHHecKOH nojiHpOBKOH njiacTHHH co CTpyicrypOH KHH. 

IIpHMep 10 



1. B miacTHHy KpeMHHfl npoBOfljrr HMiuiaHTaiyno hohob H % c 3HepraeH 40 ksB h ao30h 

16 ~2 

2,5x10 cm" nepe3 tohkhh 3anjHTHMH Si02 tojiiijhhoh 5 hm, kotopbih nocjie HMiuiaHTaijHH 
yaajunoT. 

2. B KanecTBe hojjjiomckh HcnojiB3yioT KBapueByio njiacnmy (cHHTenrqecioiH KBapu), 
KOTopyio no,rpepraioT XHMHKO-MexaHHHecKoft nojrapoBKe flo tojihxhhbi 500 mkm. 

3. npoBOA^T xHMHnecKyio o6pa6o*ncy nuacTHHu h noAJioxocH, BKmoHaiomyio OHHcuey 
unacTHHM KpeMHHfl h ncztnoECKH b pacTBope RCA h rH^po$HJiH3aitHio hx noBepxHocTeS b 
nepeKHCHo-aMMHaHHOM pacTBope, OTMUBKy miacTHHu h no/yioaooa crpyeft hjih 

yjIBTpa3ByKOBWM B03fleHCTBHeM fleHOHH30BaHHOH BOflbJ nOCJie OHHCTKH H rH,Hpo4)HJIH3ai^HH. 

4. IDiacTHHy KpeMHHa, noflBepnnyiocfl HMiuiaHTaijHH, h no^Jio^ocy, b KanecTBe Koropofi 
Hcnojn»3yK)T KBapi^eByio miacraHy, noMemaiOT b BaKyyMHyio KaMepy c flaBJieHHeM 10 2 Ila, 
HarpeBaiar ro TeMnepaiypu 300°C, cyinaT h yaaJiaiOT <{>H3HHecKH a#cop6HpoBaHHBie 
BemecTBa c noBepxHOCTH njiacTHH&i h no.zyioacKH b TeneHHe 0,1 naca, 3aTCM Harperae ao 
300° C miacTHHy h no/yio^acy coeflHHHiOT, cpamHBaiOT h paccnaHBaiOT no 
HMiuiaHrapoBaHHOMy cjiok) njiacTHHM b Tex »ce ycjioBHJix b TeneHHe 30 nacoB, b pe3yjn>TaTe 
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nocjieflyiomero oxjiaacaeHHH b BaicyyMHOH KaMepe nponcxoflHT hx caMonpoEQBOjiBHoe 

pa3i»eOTHeHHe h ^opivrapoBaHHe CTpyKTypu 0,2 mkm Si / 500 mkm KBapij. 
5. YAajHUOT BepxHHH HapymeHHtm cjioh oTceneHHOH njieHKH kpcmhhh okhcjichhcm 

CTpyKTypM h nocjie^yiOEHHM TpaBjieHHeM OKCHfla b bo^hom pacTBope njiaBHKOBofi khcjiotm. 

TaKHM o6pa30M, KaK bhaho ripHMepoB, npe^jiaraeMBiH cnocoS H3roTOBjieHHH CTpyKTypu 
KpeMHHH-Ha-n30JMTope c Hcnom>30BaHHeM cymKH, ynanemvi $H3HHecKH aAcop6npOBaHHtix 
Bemecra c noBepxHocxH njiacraKU h hootcmkkh, coe/mHeHHfl h paccjioeBara (boaopoaho- 

HHflyimpOBaHHOrO paCCJIOeHHH OflHOS H3 IUiaCTHH, 06jiyHeHH0H BOflOpOflOM) B yCJIOBHflX 

HH3Koro BaKyyMa npn othochtcjibho yMepeHHtix TeMnepaxypax, no cpaBHemno c n3BecTHUM 
TexHHHecKHM pemeHHeM, no3BOJiaeT: 

1. YMeHBiiiHTB Heo6xoflHMyK> 3Heprmo hohob Boaopoaa h, cooTBCTCTBeHHO, yMeHBmHTb 
mummy nepeHeceHHoro (oTceneHHoro) cjioh kpcmhhh. 

2. YMeHbiiiHTb HeoexoOTMyio ao3y hohob Boaopoaa h, cooraeTCTBeHHo, yMeHBmnTB 
BpeMH o6jiyneHHH. 

3. YMeHBinHTB mepoxoBaxocTb noBepxHocxH cTpyicrypBi KHH h coBOKynHocrb 
pa^HaqHOHHO-TepMHHecKHx B03fleficTBHH Ha CTpyiaypy, HcnojiB3yeMMX b npouecce 
H3roT0BJieHna crpyiciypBi KHH. 

4. Ymchbhihtb KOHijeHTpaijHio fle^eKTOB Ha rpamme pa3flejia Si/Si0 2 . 

5. IIojiyHHTB npaKTHHecKH nojmoe OTcyrcTBHe ny3Bjpeft Ha noBepxHocra KHH - cipyKiyp 

H OTBepCTHH B HJieHKe KpCMHHH. 

6. yjiyqinHTB KanecxBO h bbixoa toahhx crpyicryp. 

7. Chh3htb ctohmoctb KHH-CTpyicryp, H3roTOBjieHHBix npe^araeMMM cnoco6oM, B 
ocHOBe KOToporo jiencHT BO^opoAHO-HHflyuHpoBaHHoro nepeHOc, frnaroflapa 
OTcyTCTBHxo onepamra paccjioeHHfl (cKauwBaHHfl) npn 400 ^-600° C. 

^aHHwe npeHMymtecTBa hbjihiotcji cjieflcrBHeM ^ecopSipm c noBepxHocxH Hcxo/mux 
nJiacxHH boam h flpyrax (J>H3HHecKH aacopSHpoBaHHMx BemecxB npH ywepeHHOM HarpeBe b 
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HH3K0M BaKyyMe, a TaiOKe cjic^ctbhcm yMem>meHHJi Ha hcckojibko nopsupcoB bcjihhhhm 
KOjmnecTBa ra3a, 3axBaneHHoro b MHKponojiocTHx ueysosy coeAHHHeMWMH njiacnmaMH, 
KOTopwe npH AanBHemirax TepMOo6pa6oxKax MOiyr o6pa30BUBan> MHKpony3upH Ha rpaHime 
cpamHBaHBw Si/Si0 2 h MHKpoKpaTepH (oTBepcrra) b oTceneHHOM cnoe KpeMHHH. 
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<Dopiviyjia H3o6peTeHHH 



1. Cnoco6 H3roTOBJieHHa crpyKrypBi KpeMHHH Ha H30JiHrope 9 3aKjnoHaK>mHHCH b tom, hto b 
nnacTHHy KpeMHHH ocymecTBJinioT HMnaaHTai^HK) BOflopo^a, npoBo;yrr XHMHHecicyK) 
o6pa6oTKy njiacnrnM KpeMHHH h hoajioxckh, miacTHHy KpeMHHH h uojiRomcy coeaHBunoT, 
cpanpmaiOT h paccnaHBaiOT no HMimaHTHpoBaHHOMy cjioio iuiacTHHti, OTJiHHaionpcHCH TeM, hto 
nocjie XHMHHecKOH o6pa6oxKH npoBOAHT cynncy, yaaneHHe $h3hhcckh a^copSnpoBaHHux 
BemecxB c noBepxHocra iuiacTHHu h noflJiOEOCH, coe^HHeHHe njiacxHHBi h no^jiOEOCH, hx 
cpamHBaHHe h paccjioeHHe no HMXUiaHnipoBaHHOMy cjioio njiacTHHBi b oflHy cra^mo, b hh3Kom 
BaicyyMe, npn TCMneparype, npn KOTopofi Bo^opofl, BHe^peHHBiH BCjieflCTBHe HMmiaHxamiH, 

OCTaeTCH B KpeMHHH B CBH3aHHOM COCTOHHHH. 

2. Cnoco6 no n. 1, b kotopom HMiuiaHTai^Hio BOAopo#a b iuiacnffly KpeMHHH npoBO^HT nepe3 
npeflBapHTeJibHo BHpameHHBra tohkhh (5 * 50 hm) cjioh SiC>2, kotopuh nocjie HMmiaHTaijHH 
y6HpaK>T. 

3. Cnoco6 no n. 1 hjih n. 2, otjikhsioii^hhch tcm, hto npoBoflHT HMiuiaHTai^mo hoh3mh 
BOflopo^a H 2 + hjih H* A030& (1,5*15) xlO 16 cm' 2 h sHepraeH 20*200 ioB. 

4. Cnoco6 no jno6oMy H3 n. n. 1 - 3, b kotopom nocjie paccjioeHHH no HMnnaHTHpOBaHHOMy 
cjioio njiacTHHM KpeMHHH npoBOAHT othcht npH TeMnepaType 1 1 00°C b TeneHHe 0,5-5-1 naca. 

5. Cnoco6 no jno6oMy H3 n. n. 1 - 4, b kotopom npHnoBepxHocTHMfi HapymeHHuft cjiofi co 
CTpyicrypM KpeMHHH -Ha-H30JiaTope, nojiyneHHOH Ha no/yioxace b pe3yjn/raTe paccjioeHHH no 

HMnJiaHTHpOBaHHOMy CJIOIO nJiaCTHHM KpeMHHH, yflaJIHIOT HOJIHpOBKOH HJIH OKHCJieHHeM c 

nocjieflyiomHM TpaBjieimeM. 

6. CnocoS no Jno6oMy H3 n. n. 1 - 5, b kotopom b KanecrBe noflJioaocH Hcnojib3yioT iuiacTHHy 
KpeMHHH, Ha KOTOpofl nepe;j xhmhmcckoh o6pa6oTKOH BupamHBaioT TepMHnecKHH okcha 

KpeMHHH TOJmjHHOH 0,01*3 MKM. 

7. Cnoco6 no Jno6oMy H3 n. n. 1 - 5, oTjmnaiomHHCH TeM, hto b KanecrBe noflJioMocH 
Hcnojit3yiOT CTeiaiHHHyio njiacnmy tojiidohhoh nopn^Ka 500 mkm. 



8. Cnoco6 no jno6oMy H3 n. n. 1 - 5, crnraqaiontHHCH tcm, hto b KanecTBe nofljioaocH 
Hcnojn>3yiOT KBapijeByio ruiacTHHy TOJimraoH nopj^pca 500 mkm. 

9. Cnoco6 no jno6oMy H3 n. n. 1 - 8, OTjranaiomHHCH tcm 9 hto cynncy, yzjaneHHe 4>H3irqecKH 
a^cop6HpOBaHHMX BemecTB c noBepxHOcra njiacraHLi h noflJioEooi, coe^HHCHHe miacTHHti h 
no^noKKH, hx cpamHBaHHe h paccjioemie no HMiuiaHTupoBaHHOMy cjioio njiacnmu iipoboaht b 
hh3kom BaxyyMe (10 1 -s- 10 4 ITa), npn TeMnepaType ot 80 ao 350° C, fljiHTemHocrao ot 0,1 no 
100 nacoB. 



ET 2 



Mil 



Cnoco6 H3roTOBjieHHH CTpyicrypM 

KpeMHHH-Ha-H30JIHTOpe 
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HH3K0BaicyyMHafl icaMepa 



Our. 1 




Oht. 2 




Our. 3 




Cnoco6 H3n>TOBjieHHfl CTpyicrypBi 

KpeMHHH-Ha-H30JIHT0pe 



Pe$epaT 

Cnoco6 H3roTOBjieHHfl CTpyKTypw KpeMHiifl-Ha-H30JiHTope 

H3o6peTeHHe othochtch k nojiynpoBOOTHKOBOH TexHOJiornn h moxcct 6trn> Hcnojn>30BaHo 
b o6jiacra co3flaHHH coBpeMeHHtix MaTepnajiOB jijisi MHKpoaJieicrpoHHKH, b hecthocth, 
CTpyicryp KpeMHHH-Ha-H30JiHT0pe (KHH) win npoH3BOACTBa coBpeMeHHtix CBHC h .apyrax 

H3flCJIHH MHKp03 JieKTpOHHKH . 

Cnoco6 H3roTOBJieHHH CTpyicrypM KpeMHHH Ha H30JiHTope, 3 aKmoHaiomHHCH b tom, hto b 
njiacTHHy KpeMHHH ocymecTBjiniOT HMmiaHTaijHK) BO^opofla, npoBO^aT XHMHHecKyio 

06pa60TKy IUiaCTHHH KpeMHHH H nOflJICMKKH, HJiaCTHHy KpeMHHH H HOflJKHKKy COeflHHHIOT, 

cpaiiptBaiOT h pacanaHBaioT no HMnjiaHTHpOBaHHOMy cjioio nJiacTHHM, npnneM nocjie 
XHMHnecKOH o6pa6oTKH npOBOAHT cynney, yzjarceHHe <|>H3HHecKH aAcopGnpoBaHHux BemecTB c 
noBepxHocra njiacTHHbi h iioajiohckh, coeflHHeHHe njiacxHHBi h nofljiOEOCH, hx cpamHBamie h 
paccnoeHHe no HMnjiaHTHpOBaHHOMy cjioio ruiacTHHBi b ojx&y CTa#mo, b hh3kom BaicyyMe, npH 
TeMnepaType, npn kotopoh BOAopoa, BHeapeimLiH BCJieflCTBHe HMmiairraixHH, ocraeTCH b 

KpeMHHH B CBH3aHH0M COCTOHHHH. 

B cnoco6e HMHJiaHTaamo BOflopoaa b njiacTHHy KpeMHHH npoBO^HT nepe3 npe#BapHTejiBHO 
BMpameHHbm tohkhh (5 -s- 50 hm) cjioh SiC>2, KOTopHH nocjie HMnjiaHTartHH y6npaK>T. 
HMnjiaHTai^HK) ocymecTBJunoT HOHaMH BOflopo^a Hfe* hjih H* ao3oh (1,5-5-15) xlO 16 cm" 2 h 
3HepraeH 20-5-200 ksB. riocjie paccnoeHHH no HMnjiaHTHpOBaHHOMy cjioio iuiacTHHM KpeMHHH 
npoBO^HT OT5KHT npn TeMnepaType 1100°C b TeneHHe 0,5*1 naca. npnnoBepxHocTHMfi 
HapymeHHMH cjioh co crpyiaypH KpeMHHH-Ha-H30JiHTope, nojiyneHHofi Ha nofljioaace b 
pe3yjn>TaTe paccjioeHHH no HMiuiaHrapoBaHHOMy cjioio njiacTHHBi KpeMHHH, yaajunoT 
nojmpoBKOH hjih oKHCjieHneM c nocjie^yiomHM TpaBJieHHeM. B KanecTBe noAJioxocn 
HcnojiB3yK>T njiacTHHy KpeMHHH, Ha KoropoH nepefl xHMHHecKofi o6pa6oTKOH BfcipamHBaioT 

TepMHHeCKHH OKCHfl KpeMHHH TOJUIXHHOH 0,01*3 MKM, JIH60 CTeKJIHHHyK) HJiaCTHHy TOJIH^HHOH 

nopHAKa Sffl mkm, jih6o KBapueByio njiacTHHy TOjmpmofi 5PQ mkm. Cynncy, yzjajieinie 

4>H3HHeCKH aflCOp6HpOBaHHBDC BemeCTB C HOBepXHOCTH HJiaCTHHBI H HOflJKMKKH, coetfHHeHHe 




njiacTHHBi h noflJioxocH, hx cpanmBaHHe h paccJioeime no HMnjiaHTHpOBaHHOMy cjioio 
njiacTHHM npoBo^HT b HH3KOM BaxyyMe (10 1 10 4 Ila), npn TeMnepaiype ot 80 flo 350° C, 

OTHTCJIBHOCTblO OT 0,1 flO 100 HaCOB. 

TaKHM o6pa30M, npeAJiaraeMufi cnoco6 no3BOJiaeT: yMeHBmHTB Heo6xo£HMyio 3Heprmo 
hohob BOflopoaa h, cooTBCTCTBeHHo, yMeHBmHTB TOJimHHy nepeHeceHHOro (oTceneHHoro) cjioh 
KpeMHHa; yMeHBmHTB Heo6xoflHMyio A03y hohob Bo^opofla h, cooTBercTBeHHO, yMeHBmHTB 
BpeMH o6jiyHeHHH; yMeHBmHTB mepoxoBaTOCTB noBepxHOcra cTpyiciypH KHH h coBOKymarocTB 
pa^narpiOHHO-TepMHHecKHx B03fleHCTBHH Ha crpyicrypy, HcnojiB3yeMBix b npoijecce 
H3roTOBJieHH« cipyiciypBi KHH; yMeHBmHTB KOHijeHTpaipno ^e^eicroB Ha rpaHHije pa3Aejia 
Si/Si02j nojiyHHTB npaKTBraecKH noJiHoe oTcyrcrBHe ny3BipeH Ha noBepxHocra KHH - CTpyicryp 

H OTBepCTHH B mieHKe KpeMHHHj yjiyHTTTHTB KaHeCTBO H BBIXOfl rO^HBIX CTpyKTyp; CHH3HTB 

ctohmoctb KHH-crpyicryp, H3roTOBJieHHBix npeAJiaraeMBiM chocoSom, b ocHOBe Koroporo 

ae»cHT BOflOpoOTo-HB^yiwpoBaHHoro nepeHoc, 6jiaroflapH OTcyrcTBHio onepamiH paccjioeHHa 

i 

(cKajnjBaHHji) npn 400 -s-600 0 C. 
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